2 different energy efficiency. However, for soil washing effluents, it is not necessary to add 25 large amounts of salts for pesticide removal and the electrolysis of the raw soil washing 26 waste, with a conductivity of only 1 mS cm -1 , was found to attain even a better 27 performance than those of two synthetic wastewaters in which the concentration of salts 28 was over 3,000 mg dm In recent years, Conductive-Diamond Electrochemical Oxidation (CDEO) has become an 51 excellent alternative to conventional wastewater treatments [1, 2] . It has been evaluated 52 in the treatment of wastewater polluted with several compounds, for which conventional 53 processes are unable to attain a complete mineralization of the organic matter [3] [4] [5] [6] [7] . 54
Specifically, this technology has been proven efficient in the removal of different organics 55 such as pharmaceuticals [8] [9] [10] , pesticides [11, 12] and hormones [13] . In addition, it has 56 been tested as a proper technology for disinfection [5, 14, 15] and also for the synthesis 57 of novel oxidants [16] [17] [18] [19] . 58 CDEO presents many advantages over conventional wastewater treatments, being the 59 most important that it is environmentally-friendly (because the electron in the main 60 reagent used and it is not required the addition of chemicals during this process), and that 61 it operates at mild conditions (room temperature and atmospheric pressure) [4, 20, 21] . 62
Most of the research works carried out about wastewater treatment with diamond anodes 63 are focused on the removal of pollutants from synthetic wastewater [11] . The final aim is 64 to check if target pollutants can be mineralized or at least degraded to a point for which 65 their reduced hazardousness allows to combine the electrolysis with a cheaper treatment, 66 such as the bio-oxidation. During these studies, very high concentrations of salts are 67 added as supporting electrolyte in order to increase the ionic conductivity [22, 23] and 68 hence, to decrease the resulting cell voltage at which the electrolyses are carried out. 69
Often, this addition is explained in terms of the high concentration of salts that some 70 industrial effluents may contain. However, even in studies focused on the treatment of 71 real wastewater, the addition of extra amount of salts is a common practice [24] . Organic by-products generated during the degradation of clopyralid were extracted with 143 ethyl acetate (ratio pollutant/solvent: 0.6 w/w) and then, both phases were stirred using a 144 vortex mixer during 5 minutes. Next, samples were centrifuged during 15 minutes at 145 4,000 rpm. The organic phase was analyzed by GC-MS using a Thermo Scientific DSQ Additionally, it can be observed that regardless of the current density applied, clopyralid 193 is more efficiently removed in SWE than in SWW1 and SWW2 (pure chloride or sulfate 194 media). This is an unexpected behavior taking into account that the ionic strength is lower 195 when using SWE (SWW1: 0.051; SWW2: 0.063; SWE: 0.026). However, the lower ionic 196 strength the higher production of hydroxyl radicals. Therefore, the differences observed 197 in three media is related to the role of oxidants formed electrochemically in each case [22, 198 25] . In this point, it must be pointed out that the SWE is a complex ionic matrix that 199 In the case of chloride (SWW1), higher oxidation-state oxoanions are also expected and, 213 in fact measured during the tests, including chlorates and perchlorates (Eqs. 9-11) [ Taking into account the very high concentration of salts, in this work, it was expected the 219 production of important concentrations of oxidants in the treatment of the synthetic 220 wastewater solutions that contained chloride and sulfate (SWW1 and SWW2) [12] . On 221 the other hand, soil washing effluent contains only low concentrations of sulfate, chloride, 222 nitrate and carbonate, which are expected to be also oxidized during the electrolysis, 223 favoring the production of a mixture of oxidants in the effluent although, initially, they 224 are expected in much lower concentrations. The final concentration of oxidant species is higher during the process with SWE in 246 comparing the results obtained in others media at 100 mA cm -2 (Figure 2b) . Likewise, the 247 trend observed in the oxidants concentration during the treatment of SWW1 at low current 248 densities (Figure 2a ) (an initial increase followed by a significant decrease) suggests that 249 its final value will be also higher at higher electric charges for the effluent SWE. The concentration of chlorine compounds in high oxidation state is clearly influenced by 277 the current density. In this context, the use of high values (100 mA cm -2 ) leads to the total 278 conversion of chlorine to perchlorate. In this point, it is important to point out that 279 perchlorate does not oxidize the organic matter [37, 38] , and thus a lower clopyralid 280 removal efficiency is observed. 281
The rapid degradation of clopyralid may be related to its rapid partial oxidation or to its 282 efficient mineralization to carbon dioxide. To check this, both the organic matter 283 As it can be observed, the complete mineralization of the organic matter present in the 287 effluents is attained in most of cases. However, different behaviors can be seen depending 288 on the type of effluent used and the current density applied. In the electrolyses at 10 mA 289 cm -2 , the mineralization process is more efficient in SWW2 during the first stages of the 290 treatment in spite of the lower efficiency observed in the degradation of clopyralid (Figure  291 1a). This may indicate that once clopyralid molecule is attacked by peroxodisulfate it is 292 rapidly degraded to carbon dioxide (almost direct mineralization). Regarding the evolution of TOC at higher current densities, it can be observed that SWW2 307
and SWE lead to a complete mineralization of the organic matter at applied electric 308 charges lower than 50 Ah dm -3 . This behavior verifies the higher production of oxidants 309 during the process in presence of large amounts of sulfate ions by the action of hydroxyl 310 radicals (Eqs. 3-4). Likewise, this species contributes to the potential formation of higher 311 concentration of different oxidants in SWE which favor the mineralization process. 312
In the case of electrolysis of SWW1 at 100 mA cm -2 , the mineralization process is less 313 efficient and higher electric charges must be applied to reach around 97 % of 314 mineralization. In this case, TOC profile shows a strange trend with a plateau zone at 315 charges around 30 Ah dm -3 . This behavior has been previously reported in literature for 316 the electrooxidation of chlorinated compounds [39] and it may be related to the 317 accumulation in the reaction system of organochlorinated compounds which are slowly 318 oxidized. At this point, it is also important to remark that it can take place a competitive 319 oxidation between the organic matter and the evolution of chlorine to other compounds 320 in high oxidation state in this media (chlorate and perchlorate), and therefore, the 321 mineralization process became less efficient. 322
For comparison purposes, As it can be seen, the treatment of SWE leads to an efficient removal of pesticide, 329 regardless the current density applied. At 10 mA cm -2 , SWW2 shows the lower integral 330 efficiency for the removal of clopyralid. This can be related to a lower production of 331 oxidants under these conditions. On the other hand, SWW2 is more efficiently degraded 332 than SWW1 when working at 100 mA cm -2 . This fact suggests that there is a higher 333 production of organic intermediate compounds during the process when the effluent 334 contains large amounts of chlorides [40] . 335
In comparing the results obtained with both current densities, the integral efficiency is 336 higher when working at low values (10 mA cm -2 ). This agrees with other works found in 337 the literature based on electrolysis with diamond anodes and is related to the occurrence 338 of competitive reactions during electrolysis at 100 mA cm values with the applied electric charge when working at 10 mA cm -2 . Once again, this 366 result is in agreement with the evolution of total organic carbon in SWW1, where it is not 367 possible to attain a complete mineralization of the organic matter (Figure 4) . 368
Once the evolution of intermediate organic compounds has been described, a GC-MS 369 analysis was carried out in order to identify the main organics produced during the 370 electrolysis of clopyralid with diamond anodes. The results are summarized in Table 3 . 371
As it can be observed, the main intermediates found during the electrolysis of clopyralid 372 are 2,5-dichloropyridine, pyridine and acetic acid. This means that the oxidation pathway 373 does not differ significantly regardless of the matrix electrolyzed (SWE, SWW1 or 374 SWW2). 375 Table 3 . Intermediates detected during the electrolysis of different effluents polluted with 376 100 mg dm -3 of clopyralid using diamond anodes at 10 mA cm -2 . 377 Figure, also point out the importance of the 397 operation current density in the energy cost of the electrochemical processes. As it can be 398 observed, to obtain the same degree of removal, energy requirement is multiplied by a 399 factor of more than 10, which means that this type of processes should be operated at low 400 current densities in order to prevent very high operation costs. 
